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(57) Abstract: A composite papermaking 
fabric comprising an upper support fabric 
and a lower contact fabric. The upper 
fabric is formed of warp yams, fabric bom 
warp yams and weft yams interwoven to 
provide the upper fabric with a support 
surface forming a one up, one down weave. 
The lower fabric is fornied of the fabric 
bom warp yams interwoven with weft 
yams in a weave pattern which provides a 
weft yam dominated contact surface. Each 
of the fabric bom warp yams also weaves 
over at least one of the upper fabric weft 
yams during each repeat of the weave 
pattern forming binding points which bind 
the upper and lower fabrics together. 
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5 WARP BOUND COMPOSITE PAPERMAKING FABRIC 

Background of tho tnvention 
The piBsent invention is directed to a oomposita papermaklr^ fabric which is 

10 preferably used in the forming section but ooutd also be used in the dryer section. The 
term composite fabric refers to a fabric comprtsing two woven structures one of which 
is the paper side fabric or upper febric and the other of which is the machine side bbric 
or lower fabric. The paper side ^bric includes a support surface which surface 
receives and supports the paper Conning pulp during the paper forming operation. The 

15 lower or contact febrfc separates the support febric from the machine rollers during the 
paper forming operation and includes a roller contact or oontact surfiace. Both fabrics 
must be stable and provide the raquired drainage. The support fabric must also 
provide an even support surfiace without unduly high Icnuckles or unduly deep knuckle 
depressions so as to not marie the paper during the paper fbrming operatton. 

20 ThQ upper and lower fabrics are bound together %vith a binder yam which in the 

instant case comprises fiabric bom warp yam. The term fabric bom warp yam indicates 
that the binder yam vimile binding the upper and lower febrics together also weaves in 
the machine directton with and is an integral part of the weave pattem of both the upper 
and lower fabrics. The tenn warp yam refers to yams which weave In a single 

25 specified layer of the fabric and In the machine direction. The term weft yam rafers to 
yams woven transverse of the warp yams. 

Composite papermaking fabrics are well known as are illustrated by the US. 
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5 Patents 5,152,326; 5,826.627; 6,202.705: and 6,240,973. 

It is an ofailact or the piesem invention to provide a oom^^ 
which provides unHbrm drainage, a smooth and even support surface and extended 
wear. 

Another object of the invention is a papennaldng fabric in which the support 
10 surfeoe is fbmied in a one up, one down weave pattern. 

Another ot^ect of the Invention is a composite papennaldng fabric In which 
bom warp yams bind the upper and lower fabrics together and weave with weft yams 
to form the lower fabric. 

Another object of the invention is a composite papennaking fabric in which the 
15 weft yam of the upper fabric at the binding points are supported against downward 
movement 

Another object of the Invention is the provision of a composite paperrraking 
fabric in which no pairing of weft yams appear on either surfece. 

Another object of the Invention is the provision of a composite papennaking 
20 fabric In which no pairing of warp and fabric bom warp yams appear on either surface. 

Summary of tite Invention 

The present invention is directed to a composite papermaking fabric having an 
25 upper fabric which includes a fiber support surfece and is fonned of warp yams, febric 
bom warp yams and weft yams. The support surfiace is woven in a one up, one down 
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s weave pattern. The papermaldng fat>ric also includes e lower fabric formed of fabric 
bom warp yams and wefl yams intenrnven to provide a weft yam dominated contact 
surface. Each fabric bom warp yam Is controlled to weave over at least one of the 
upper fabric waft yams during each repeat of the weave pattern f9rmlng binding points 
which ect to bind the upper fabric with the lower fabric. 

10 The preferred weave pattam requires that each fabric bom warp yam weave 

over two of the upper weft yams to form two binding points which era spaced 
longitudinally of the weave pattem. The binding points preferably form a broken m\ 
line across the weave pattem and ttie width of the papermaking fabric. But it is also 
possible that the binding points form a straight twill line across the paperside weave 

15 pattem. 

To insuro that the support surface Is even end smooth, the upper warp yams 
ftoat beneath the upper weft yams at each of the binding points forming a support 
beneath the upper well yams which acts to maintain knudde height uniform acrosa the 
support surfece. The fabric bom warp yams weeve wtth the weft yams of the knver 

20 fabric In preferably a broken twill pattem forming a plurality of even weft floats on the 
contact surfaoe. Them is a plurality of the weft yam floats formed by each kswer weft 
yam per weave pattem repeat 

A oompoaite papemraMng fabric comprising an upper fabric formed with a 
support surito woven In e one up, one down weave pattem and a kiwerfebricfomned 

25 with a weft dominated contact surface. The papermaking fabric comprises a plurality 
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s of warp yams weaving with upper weft yams in a selected first weave pattern and a 
plurB% of fiabrlc bom warp yams weaving with lower weft yams in a selected second 
weave pattern forming the lower fabric and weaving with the upper waft yanns in the 
second selectad weave pattem to crass over the upper weft yams at selected locations 
fbnming binding knuckles. The fabric bom warp yams at the binding knuckles bind the 

10 upper fabric with the tower fabria The binding knuckles cooperate with the knuckles 
of the warp yams weaving* In the firett weave pattem to fomn the support surface in a 
one up, one down weave pattern. ? . : . . . 

The warp yams'weave beneath each of the upper weft yam at the selected 
locations forming the binding knuckles providing support beneath the upper weft yam 

15 and the binding knuckle which support assists in maintaining the binding knuckles 
parallel with the remainder of the knuckles of the support surface. 

The weft yam weaving with the fabric bom warp yama form the contact surfece 
with two floats on the contact suiface per pick throughout a weave pattem repeat 

20 DrawinQa 

Fig 1 is a cutaway perspective view showing the support surface of the 
papermaking fabrto through a portton of the weave pattem. 

Fig 2 Is a cutaway perspective view showing the contact surfece of the 
papennaking fabric through a portton of the weave pattem. 
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5 Flg3isa8M8vfsw8hcywingtherelaflonshipafvHaipyam1 andf^^ 

yam 2 with all of the weft yams through the weave pattem. 

Fig 4 is simOar to Fig 3 showing the relationship of warp yam 3 and faWc bom 
warp yam 4 with the weft yams through the weave pattern. 

Fig 5 is similar to Fig 3 showing the relationship of warp yam 5 and faWc bom 
10 warp yam 6 with the weft yams through the weave pattern. 

Fig 6 is similar to Flg 3 showing the relationship of warp yam 7 and fabric bom 
warp yam 8 with the weft yams through the weave pattern. 

Fig 7 is similar to Fig 3 showing the relationship of warp yam 9 and fabric bom 
warp yam 1 0 with the weft yams through the weave pattem. 
15 Fig 8 Is similar to Fig 3 showing the rolationship of warp yam 11 andfabricbom 

warp yam 12 with the weft yams through the weave pattem. 

Fig 9bslmilar to Fig 3showlng the rolationship of warp yam 13and fabric bom 
warp yam 14 with the weft yama through the weave pattem. 

Fig 10 is similar to Rg 3 showing the rolationship of warp yam 15 and fabric 
20 bom warp yam 16 with the weft yama through the weave pattem. 

Rg 11 is a diagram of the weave pattem of the support surface. 
Rg 12 Is a diagram of the weave patlem of the contact surface. 



Detailed Description 
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5 Turning now to the drawings Figs 1 and 2 reprosenlsect^^ 

of the composite pepermaking in which the upper fsMo A Is ficmned with a paper pulp 
8^)part8ur(imCas8holMnin^lg 1 andthelovmoonlactf^ 
a tower roiler contact surfece D as shown in Rg 2. As shown In Fig 1 and further 
Diustrated in Fig 11 , upper fiabrtc A and more specHicalty, support surface C is woven 

10 in a one up. one down weave pattern aHowing the support surfeoe to present an even 
array of warp knuddes separated on each, side by a wen ImuOOe. This Is t)est 
niustrated in Fig 1 1 where each O represents a warp yam passing over a weft yam on 
the support surface. Each passover forms a warp Icnuclde. Likewise, each waft yam 
passing over a warp yam on the support surface Is rspresented by a blank square. 

15 These passovers fbnn weft knuckles. Each O represents a binding point v^ere the 
warp yam passing over the weft yam Is an fabrk; bom warp yam. 

The fabric is woven utilizing eight warp yams numbered 1. 3. 5, 7, 9, 11, 13 & 
15 and with eight fabric bom warp yams numbered 2. 4, 6, 8, 10, 12 & 16 per weave 
pattem repeat whtoh is a so called 16 shaft weave. The present Inventton is not limited 

20 to the weave repeat shown in the figures. If s understood that the weave repeat In 
general can be 16 shaft or greater. Therefbra the weave repeat could be for example 
a 20 shaft or a 24 shaft or a 28 shaft or a 32 shaft or a 40 shaft weave. The weave 
pattem repeat also weaves with forty weft yams numbered 1-40. Weft yams 2. 3, 5, 
7, 8, 10, 11. 12, 13, 15, 17, 18, 20. 22. 23, 25, 27, 28, 30, 32, 33, 35, 37, 38 & 40 

2 s weave with the warp yams and the fabric bom warp yams to form the upper or support 
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s fabric A. Weft yams 1. 4. 6, 9, 11. 14. 16. 19. 21. 24, 26, 29, 31, 34, 36 & 39 weave 
only with the fabric bom warp yam to form lower or contact fabric B. 

Again turning to Figs 1, 2, 1 1 & 12. In Figs 1 & 1 1, the x represents the binding 
points or the positions in which an fabric bom warp yam passes over an upper weft 
yam weaving with the support fabric A to bind the support fabric A with the contact 

10 febric B forming the composite fabric. These binding points, which form binding 
loiucldes 70. am identified in Figs 1 and 3-10. 

Figs 3-10- are side views of each of the warp and fabric bom warp yams 
weaving with the weft yams 1-40thnough a con\plete repeat of the ¥veave pattern. As 
can be seen In Rgs 3 - 1 0 the ratio of upper weft yams to lower weft yams is 3 : 2. It 

IS is understood that this ratio Is not limiting the scope of the Invention, therefore the ratio 
exemplary also oould be 2 : 1 or 5 : 3. As Is dearly shown, warp yams 1 , 3, 5, 7, 9, 11 . 
13 & 15 weave only with weft yams 2, 3, 5, 7. 8, 10, 12. 13. 15. 17. 18. 20. 22. 23, 25, 
27. 28, 30. 32. 33. 35, 37, 38 & 40 forming support fabric A. The weave pattern at 
selected points brings the upper vmrp yams to float beneath five consecutive of the 

20 upper weft yam picks, such as warp yam 1 at the pick of waft yams 15, 17.18,20& 
22 in Fig 3 and warp yam 5 at the ^ of weft yams 5, 7, 8, 10 and 12 in Fig 5. It is 
along these ftoats that the fabric bom warp yams are brought up to pass over two 
spaced picks, such as fabric bom warp yam 2 over picks 1 7 & 20 in F^ 3 and fabric 
bom warp yam 6 over picks 7 and 1 0 In Fig 5. binding upper febric A with lower fabric 

25 B. Throughout the remalnderofthe weave pattern, each ofthe fabric bom warp yams 
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5 weaves wHh selected Gf the upper weft yems securing supportfabric A with oontect 
fabric B at the binding points lUustrated in Fig 1 1 along each febrtc bom warp yam. 
The binding points fbnn a broken twill pattern over the support surface, tthastobe 
stated that the weave pattern of the support fabric A predominantly Is created by the 
weaving of the warp yams 1, 3, 5, 7, ... with the upper (paper side) weft yams 2, 3, 5, 

10 7, 8. 10, 1 1. 12. 13, 15, 17. 18. 20. 22. 23. 25, 27. 28. 30. 32. 33, 35, 37, 38 & 40 and 
that the weaving of the fabric bom warp yams 2. 4. 6, 8. 10. 12 & 18 with the (paper 
side) weft yams gives a minor contribution to the weave pattem of the support fabric 
A. tt can to stated that for the composfte papermaking fabric according to the invention 
the warp yams weave during each repeat of sakf weave pattem with a predominant or 

1 5 major portton of the upper weft yams and that the fabric bom warp yams weave only 
with a minor portion of the upper weft yems to form the upper fabric weave pattem. K 
Is Id be understood that a rnajor portion rneans a portion of rnore that 50% and a minor 
portion means a portton of less than 50%. 

20 By way of example as can be seen In Fig 3 warp yam 1 weaves with upper 

(paper aide) weft yams 2. 3. 5, 7. 8, 10. 12, 13. 15. 22. 23, 25, 27, 28, 30, 32, 33, 35. 
37. 38 & 40 a one 19, one down weave pattem and floats beneath the upper (paper 
skle) weft yams 17, 1 8. 20. The weave pattem of the support fabric A is completed ^ 
the weaving of the fabric bom warp yam 2 with the weft yams 17. 18. 20. 
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5 In the ¥fBavB pattern shown in Ftg 3 warp yam Iwea^ 

(paper side) wafts than fiabrie bom warp yam 2. 

Again, as seen in Rgs 1 & 3-io at each binding point 70, the associated upper 
warp yam passes beneath the pick where the binding point is fbnned with the fabric 
bom warp yam. In the above referrad to example , warp 1 passes beneath weft yam 

10 or picks 17 & 20 at binding points 70. Ukewlse in Fig 5 warp yam or pick 5 passes 
' beneath weft yanis7 .&.10 at binding point 70. By so oontrDlling the upper warp yams 
to be positioned beneath the bindlng points 70 they function to support the weft yams' , 
and thereby the binding knucMes against vertical downward movement As described 
previousty the weave pattern of the support fabric A predominantly is fbnned by the 

15 weaving of the warp yams 2. 3, 6, 7, 8. 10, 1 1 ... In advanced studies applicant in 
general came to the conclusion that for creating a smooth and uniform support surfsoe 
C it is necessaiy that the upper (paper side) weft yams which intemveave with fabric 
bom warp yams or warp yarna and thereby only form a minor portion of the support 
ftibrfc A need to be supported against vertical downward movement Therefore, e.g. 

20 warp yam 1 floats beneath (paper side) weft yams 17, 1 6 & 20. This vertical support 
acts to heip maintain the crest of the knt^kles formed at binding points 70 elevated and 
on an even and substanUatly parallel plane with the remainder of the knuckles forming 
the support surfsoe C. Also, tiy passing the upper warp yams beneath the upper weft 
at the binding points no adjacent knuckles sppear on the support surface at the binding 

25 points. 
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5 Turning now to Figs 2-10 & 12 oontect fabric B will now be discusBed. Asseen 

in Rgs 2 & 1 2 contact fabric B is woven in a brolcen twill pattern with each fabric bom 
warp yam passing beneath four weft yams at spaced locations on contact surface D. 
Each fabric bom warp yam either floats above the lower weft yarns and beneath the 
warp and weft yams of the upper or support fabric A or passes over the two of the 

10 upper picks fannning binding points 70 throughout the remainder of each weave pattern 
as earfler discussed. . 

. ■:• . t-TumingiQg^ln to Rgs 2 & 1 2 it can be seen that the weave pattam famdng tower 
fabric B produces a weft dominated contact surface D witti each waft weaving wHh the 
tower fabric warp yams to form two floats per pick throughout the weave pattem each 

15 of which passes beneath ttiree warp yams. TYiis weave pattem fams a weft yam 
dominated running or contact surface D. 

The yams selected for forming ttte disctosed may comprise yams of the same 
diameter or of varying diameters if desired. For example, it may be desirable to weave 
ttie support fabric wtth weft yams of less size than the weft yams forming the contect 

20 fabria The warp and the fabric bom warp yams preferably ara of the same size. 
Variation in yam size mgy be selected depending upon the peribrmance raquirementB. 

The material chosen for the yams can vary depending upon the performance 
needs of the fomied papennaking fabria Generally sfabiiity Is of the utmost 
Imporfance. It being desired that the drainage capability be maintained throughout the 

25 lifo of the papermaking fabria Also, wearablilty is anottwr vital factor due to cost 
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s Acoordingtyp polyester yams which exhibit excellent 8tat>ility characteristics may be 
selected to fbmi the support surface and as the fabric bom warp yams. The running 
or contact surface weft yams may all or partly be potyamide yams due to greater 
wearabiihy characteristics. Also, the contact side weft yams may be of a larger 
diameter than the support fabric weft yams. Other synthetic materials and size 

10 combinations may be selected to form the warp, weft, and fiabrfc bom warp yams of the 
invention dependent upon the required performance needs of the fabrte. 
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5 What is claimed is: 

1 . A oompostta paparmaking fabric comprising: 

an upper fabric formed of warp yams, tabric bom warp yams and upper 
weft yams Interwoven to provide a support surliaoe formed in a one up, one down 
weave pattern; 

B lower fabric formed of fabric bom warp yams and lower weft yams 
IntenMovento-prpvlde a weft yam dominated contact surface; 

each said fobric bom warp yam weaving over at least one of said upper 
Mfl yams during each repeat of said weave pattern forming binding points binding said 
upper fabric with said lower fabrta 
15 2. The composite pa^rmaiclng febric of dalm 1 , wherein said warp yams 

weave difllng each repeal of said weave pattern vnth a rrajor portion of said upper 
yams and wherein said fabric bom warp yanw weave only with a minor portion of said 
upper weft yams to form the upper fabric weave pattem. 

3. The composite papennaking fabric of daim 1 or dalm 2 wherein each 
20 said fabric bom warp yam weaves over at least two of said upper weft yams forming 

two binding points spaced longltudinaily of said weave pattem. 

4. The composite papermaUng febric of any preceding claim wherein said 
binding points fomn a brolcen twill line across said weave pattem. 

5. The composite papermaking fabric of any preceding claim wherein said 
25 upper warp yams float beneath said upper weft yams at said binding points fomfiing 
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5 supports for said weft yams at said binding points which act to nttintain knuckia height 
uniform across said support surfooe. 

6. The composite papermaicing fabric of any preceding claim wherein said 
fiBbric bom warp yams weave with said wefl yams of said lower fabric in a broken twiil 
pattern fbnning a plurality of weft yams float on the contact surfeoe. 
10 7. The composite papennakingfebrte of daim 6 wherein there ere a pluralify 

of sakl weft floats per.kiwer fiBbric wefl yam per weave pattern repeal 

' ' 8. ' .The«ompo^ papermaking fabric of ariy preceding daim, wherein saM 
weave pattam comprises equal numbers' of sakS warp yams and saM fabric bom warp 
yams. 

15 9. The composite papermaking fabric of any preceding daim wherein saU 

weave pattem comprises eight of sakf warp yams, eight of sakS fabric bom warp yams 

and forty of saki weft yams per weave pattem repeat 

10. The composite papermaking fabric of any preceding daim wherein the 

latioofupperweftyamsto tower weft is2: 1 or3:2or5:3. 
20 12. Theoompositepapermaklngfabricof any preceding daim wherein the 

weave repeat is at least 16 shaft weave repeat 

13. A composRe papermaking fabric comprising an upper fabric formed with 

a support surface woven in a one up, one down weave pattem and a lower fabric 

fomied with a weft dominated contact suifaoe; 
25 a plurality of warp yams weaving with upper wefl yams in a selected first 
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5 weave pattern forming warp knuckles over said support surfeoe; 

a plurality of febrfc bom warp yams weaving with lower wefl yams and sakl 
upper wefl yams In a selected second weave pattern; 

sakj fabric bom warp yams and said kawer weft yams forming sakj lower febrte 
and said fabric bom warp yams and said upper wefl yams forming binding knuckles 
10 with sakj upper weft yams at selected kscattons over said support surfaoe, said binding 
knuckles binding said upper febric with said lower fabric; and said binding knuckles 
cooperating wHh.said warp knuckles of said* support surface to form said support 
surface with said one up. one down weave pattern/ 

14. The composite papermaking fabric of dalm 1 3 wherein said warp yams 
15 weave beneath each sakl upper wefl yam at each of aald selected tocattons beneath 

providing vertical support for saU upper wefl yam and sakl binding knuckle. 

15. The composite papenmaking fabric of daim 13 or claim 14 wherein said 
wefl yam of sakl contact suriiaoe fbmn two ftoats per pick per weave pattern repeat. 

16. TTie oomposita papemraking fabric of any preceding dalm wherein the 
20 wearslde fiilfy or partiaily consists of wear resistant yams. 
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